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INTRODUCTION 
Synchronization of estrus has been attempted by using hormone or 
hormone-like substances to bring females into estrus simultaneously. 
The objective of a synchronization program is to manipulate the repro-
ductive processes so that all females may be bred during a short pre-
defined interval with normal fertility at this breeding. The concept 
of estrous control and synchronization is intriguing, offering the 
possibility of more uniform offspring, better use of facilities and 
labor, co~centration of parturition and, in particular, the better 
utilization of outstanding sires through artificial insemination. 
1 
The breeding season is the period during which ewes come into heat 
and will receive the ram. The length of the breeding season varies with 
the breed of sheep. Some breeds of sheep mate only during a short 
period in the fall and not any other time of the year. Others may come 
into heat more or less throughout the year at 16- to 17-day intervals 
but usually miss one or more heat cycles in the spring. During the 
normal breeding season, ewes come into heat on different days, conceive 
on different days and, consequently, the lambing period is quite lengthy, 
~th some lambs being dropped almost daily during the entire period. 
This study was centered around the relative merits of prostaglandin 
for estrous synchronization of sheep. This review will examlne some of 
the techniques and problems associated with controlling estrus using 
various regimes of hormones and methods . of administration. 
2 
REVIEW OF LITERATURE 
Progestogens 
Progestogens or progestins are synthesized compounds exhibiting 
activity in the body much like naturally occurring progesterone. 
Progesterone is produced by the luteal cells of . the corpus luteum and 
functions to quiet the repr~ductive system and maintain pregnancy. 
Progesterone and its analogues are .all highly insoluble in aqueous 
media and have relatively low ·specific biological activity (Robinson, 
1965). Some of the first research attempting estrous synchronization 
was approached by the use of progesterone. Dutt and Casida (1948) 
employed daily subcutaneous injections of progesterone which suppressed 
estrus but were not effective in synchronizing the ewes. Foote and 
Waite (1965) divided 70 white faced ewes at random into four treatment 
groups. Group 1 was the control and groups 2, 3 and 4 received 17 daily 
intramuscular injections of 10 mg of progesteron~ dissolved iri corn oil. 
One treatment group was bred at first, second or third post-treatment 
estrous period. Progesterone had no significant effect on post-treatment 
estrous periods. Progesterone did not affect size or number of 
follicles or ovulation rate. The number of abnormal ova was greater 
(P<.01) at the first post-treatment estrus than in other groups. The 
treatment group bred at the first post-treatment estrous pe~iod had 
lower (P<.Ol) fertility than the other groups. Injections of 
progesterone will delay estrus and ovulation in sheep by stimulating the 
action of the corpus luteum. Due to the short biological .half-life of 
/ 
progesterone, the material required daily injections to ma~ntain 
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sustained blood progesterone levels. Because progesterone injections 
have to be made at frequent intervals, their use was found to be 
impractical in terms of time and labor and other methods of estrous 
control were sought. 
The discovery of orally active steroids capable of inhibiting 
ovulation in man and small laboratory animals opened a new field of 
investigation for estrous cycle control. Since 1960, numerous reports 
on the control and synchronization of estrus in sheep by oral steroids 
have been made. Most work indicates that oral progestogens cause a 
suppression in conception rates compare~ to controls. Hinds et al. 
(1964) conducted a study on 88 crossbred ewes to determine the effect 
of. an oral progestogen, 6-methyl-17-acetoxyprogesterone (MAP), early 
in the breedi ng season on estrous synchronization, conception rate and 
lambing perf ormance. The study was based on three different trials 
using varying levels of MAP. The ewes were fed MAP for 15 days prior 
to turning i n rams . Eighty-two percent of all MAP-treated ewes showed 
heat during the first 5 days following MAP withdrawal. Mor e (P<.Ol) 
control than treated ewes (72% vs 59%, respectively) lambed to services 
during the first cycle. Numerous studies of ewes receiving MAP have 
been conducted . Most have shown a reasonable grouping of the estrous 
period after MAP withdrawal, but conception rates have been below 
nontreated controls (Baker et al., 1964; Velle and Helle, 1979; Deweese 
!E_ al., 1970; Glimp et al., 1968). 
Brunner et al. (1964) tested a regime that included feeding oral 
MAP and injecting pregnant mares serum (PMS) in various combinations 
4 
to determine the effect on estrous synchronization and fertility of 
ewes during both anestrous and estrous periods. During the anestrous 
period~ a combination of MAP and PMS was . effective in synchronizing 80% 
of the treated ewes. Of the ewes synchronized. and bred, 51% lambed. 
MAP alone was ineffective in producing a synchronized estrus in 
anestrous ewes. Four combinations of MAP and PMS were tested on ewes 
at the beginning of the estrous season. All combinations were 
reasonably successful in sync~ronizing estrus, although conception rates 
for all treatments were below that of untreated controls. An orally ' 
active pr~gestogen analog, 6-chloro-6, 7-acetoxyprogesterone (CAP), was 
used by Wagner and Bush (1961) to inhibit estrous activity in the 
cycling ewe and as a treatment prior to pregnant mares serum to induce 
reproductive activity in the anestrous ewe. Upon withdrawal of the 
hormone~ no synchronization occurred. Laparptomy of the ewes indicated 
reduced ovarian response to PMS in .the CAP-treated group. 
Most regimes of oral progestogens have shown a reasonable grouping 
of estrus. The major problems were a definite suppression of conception 
rate and the inability to maintain uniform control of the daily dosage 
the animal would ing-est under varied feeding and management conditions. 
Determined that the answer to effective estrous synchronization was 
through the use of pr.ogestogens, researchers investigated t he use of 
progestogen impregnated sponges. This method· consisted of the intra-
vaginal application of a progestogen by the use of an impregnated 
sponge pessary containing a substance 25 times more potent than 
progesterone which may be absorbed through the vaginal mucosal membrane. 
5 
The sponges were prepared by simply dissolving the steroid in ethanol 
which is run onto the sponge and permitted to evaporate. The progestogen 
remains as a fine crystalline residue distr·ibuted through the sponge, 
thus providing a large surface area and ready . access to body fluids. 
The sponge containing the progestogen may be compared to a corpus luteum, 
but it is a synthetic corpus luteum which may be removed at ·the desired 
extraction time, thus rapidly terminating hormonal action. In an 
experiment conducted by Robin~on (1965), 36 ewes received intravaginal 
sponges impregnated with progestogen. Six of the ewes lost their sponges 
prior to their extraction. Of the 30 E.."Jes which retained the sponges, 
29 came into heat within 3 days of sponge removal and 22 lambed. 
Gordon (1971) treated 584 sheep with variations of 9-fluoro-11 B-hydroxy-
17-acetoxyprogesterone impregnated sponges. In this study, 98.8% of the 
··ewes were found to breed within a 4-day period after pessary removal. 
Of the ewes bred during this period, 61% were found to conceive. The 
nontreated control group had a 61% conception rate. Similar results 
were reported by Barker (1966b), Wishart (1967), Robinson e t al. (1968), 
Gordon and Maher (1971) and Cunningham et al. (1967) using intravaginally 
inserted progesterone impregnated sponges. 
Christenson (1976) tested the effects of intravaginal devices on 
ewes during the anestrous period. The pessaries were inserted into the 
ewes from 8 days preweaning to 7 days postweaning. This treatment was 
followed by a 750 IU injection of PMS on days ·16 and 32. The results 
indicated a much higher estrual response (93%) and a 63% lamb crop as 
compared to untreated ewes with a 5% lamb crop. 
6 
Intravaginal retention of the sponges tends to be the major 
problem associated with the progestogen impregnated sponge method of 
synchronization. Barker (1966a) reported a 5% loss · of the sponges 
introduced by a speculum. Discontent with this method of estrous 
synchronization, researchers explored the ramifications of subcutaneous 
implants. Falkenburg et al. (1971) conducted a study to synchronize 
estrus by the use of subcutaneous silicone rubber implants impregnated 
with progesterone. In addition to the progesterone implant, the ewes 
received other hormonal treatments which were pretreatment estrogen, 
pregnant mares serum (PMS), pretreatmen~ estrogen plus PMS or pre-
treatment estrogen plus PMS plus a post-treatment estrogen. All levels 
of estradiol 17-a administered on day of implant removal resulted in a 
higher incidence of estrus on day 1. An increase in the number of 
ovulations and embryos was obtained only in ewes receiving a pretreat-
ment of estrogen plus the progesterone implant plus .1 mg estradiol 
17-B at implant removal. They concluded that of the treatments tested 
only estrogen administration on day of implant removal signifi cantly 
affected day of estrus, ovulation rate and number of embryos. Dzuik 
et al. (1968) inserted under the skin of 361 ewes silicone rubber 
implants made by mixing 17-acetoxy 6-methyl-16 methylenepregna-4, 
6-diene-3, 20-dione (MGA) with silicone rubber. Ovulation was prevented 
and 95% of the estrous cycles were inhibiteq. The insert i on and removal 
of the implants were made by a small incision in the skin which usually 
healed without complications. Upon implant removal, 75% of the ewes 
came into estrus between 36 and 54 hours. Symons et al. (1974) 
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surgically inserted silicone rubber implants subcutaneously behind the 
front leg of sheep. The implant~ were left intact for 10 days while 
plasma progesterone levels were measured. Progesterone levels reached 
their maximum peak _24 hours after insertion of the implant. Declining 
progesterone levels were obser~ed after 3 days and progesterone levels 
were undistinguishable from levels prior to implantation after 10 days. 
Six hours after removal of the implant, there was a fall in the 
progesterone level compared to that of the previous blood sample. 
Retention of subcutaneous implants -is not a problem as it is with 
intravaginal implants. The major drawbdck with subcutaneous implants 
is . the time and expense that are required to employ this method o~ 
es·trous synchronization. The requirement of minor surgery for insertion 
and removal of the implant is also a detrimental aspect of subcutaneous 
implants. Realizing that an optimal means of estrous synchronization 
had not been disclosed, researchers directed their search toward another 
product, prostaglandin. 
Prostaglandins 
Prostaglandins were first ·discovered in the 1930's and, since that 
time, _varying methods of research have developed. Extensive time has 
been spent deveioping feasible and economical means of producing prosta-
glandins. Due to this fact, early research leaned toward i:1.1trauterine 
treatments that required lower quantity injections. Prostaglandin is 
85 to 95% metabolized during one passage through the lungs (Piper et al., 
1970). This offers an explanation for the minimal response found with 
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subcutaneous and intramuscular injections given in small dosages. 
MOre recently, researchers have yielded to higher dosages of prosta-
glandin, which could be attributed to the greater access of this compound 
at a lower cost than in the past. The intramuscular and subcutaneous 
injections have allowed for more practical and feasible results for the 
use of estrous synchronization. Prostaglandin has the ability to 
decrease progesterone in an ovary containing a corpus luteum. This is 
regarded as a luteolytic effect. Goding et al. (1972) concluded that 
pros-taglandin F2a (PGF) is the luteolysin in the ewe and acts as a 
hormone by means of a counter current ffi~chanism. Labhsetwar (1974) 
reported that prostaglandin is synthesized in the uterus and transported 
to the ovary to influence the corpus luteumo Thorburn and Nicol (1971) 
expressed that PGF in physiological doses can cause regression of the 
·normal corpus luteum in the cyclic ewe and it is effective when infused 
into either the ovarian artery or ~he uterine vein. McCracke~ et al. 
(1972) observed that, in sheep, uterine vein blood at the normal time of 
luteal regression contained a luteolytic factor which was exactly 
mimicked by infusions of PGF. These findings support the concept that 
in sheep PGF or a similar substance is the uterine luteolytic factor 
released cyclically from the uterus into the uterine vein and acting 
primarily in the adjacent ovary to induce regression of the corpus 
luteum. 
Hackett and co-workers (1979) conducted several trials using two 
injections of PGF 11 days apart and fluor~gestone acetate (FGA) 
impregnated vaginal sponges. They found 85% of the ewes receiving PGF 
and 93% of the FGA-treated ewes were synchronized within 6 days of 
treatment. Of the ewes in heat ~ithin 6 days, 63% and 76% lambed to 
9 
the synchronized estrus, respectively. This difference was not signifi-
cant (P>.05). For the untreated controls, it was found that 64% lambed 
to the first service. Hawk (19J3) injected ewes intramuscularly with 
various levels of PGF ranging from dosages of 1 to 10 milligrams. Of 
the 17 ewes injected, only two were in heat by day 3 post-injection. 
In another trial, 50 ewes were given two 5 mg doses of PGF 3 to 4 hours 
apart or a single injection of 15 milligrams. Within 2 to 3 days 
following injection, 43 ewes had shown heat. Douglas and Ginther (19i3) 
also studied the effect of PGF on heat synchronization in sheep. They 
injected intramuscularly different levels of PGF ranging from 0 to 8 
milligrams. They concluded that the minimal single intramuscular dose 
of PGF which most consistently shortened ·the estrous cycle in sheep was 
6 milligrams. It was noted that the 6 or 8 mg injection was not always · 
effective, since one ewe in each group had an estrous cycle of 16 days 
and the corpus luteum was not completely regressed in one ewe which was 
given the 6 mg dosage. Hackett and Robinson (1978) injected ewes with 
dosages of 5, 10, 15 and 20 mg of PGF. These researchers found that the 
5 mg dosage will not completely regress the corpus luteum in a relatively 
short period of time. For doses of 10, 15 and 20 mg of PGF , the 
percentages of ewes that responded to treatment were 86%, 86% and 93%, 
. respectively. It was found that the conception rates to one service 
for the doses of 10, 15 and 20 mg of PGF were 67%, 67%, and 86%, 
respectively. The conception rate for the control group was 90%. 
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From the information currently available, it is difficult to draw 
precise conclusions about how PGF causes regression of the corpus luteum 
in cycling ewes. 
The study reported herein was designed to . evaluate the effective-
ness of PGF to synchronize estrus in sheep during the normal breeding 
season. Treatment effects on the grouping of estrus and conception 
rate were evaluated in addition to a determination of whether or not 
PGF had any effect on .lambing !ate, birth weight and lamb survival. 
11 
MATERIALS AND METHODS 
The study herein reported consisted of three synchronization trials. 
The first trial was started September 13 and concluded October 18, 1979. 
The subsequent synchronization. trial was started September 27 and 
completed November 1, 1979. The third trial was parallel with the other 
trials in that it started August 30 and was completed November 8, 1979. 
Both the first ar.d second trials were similar in all factors except time. 
The ewes in these two trials were allotted to treatment groups prior to 
the beginning of the first synchronization trial. The sheep in trial 
III were allotted to groups according to their cyclic activity prior to 
assignment to the study. 
Trials I and II 
One hundred ninety-four crossbred ewes ranging in age from 1 1/2 
to 3 1/2 years and previously eartagged in numerical sequence by date 
of birth were used in this study. The ewes with eartags ending in an 
even number were assigned to trial I and those with odd numbers -were 
placed in trial II. The ewes within each trial flock were randomly 
allotted to treatment and control groups. All ewes were paint branded 
for easy visual identification on both sides of the back to correspond 
with their eartag number and treatment assignment. Following weighing 
and allotment to treatment, the ewes in trials I and II were maintained 
in separate pastures. One ewe from each trial died during the study. 
The cause of death was unknown and the ewes' data were removed from the 
analysis. 
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Beginning August 30, 1979, trial I ewes were flushed daily with 
.34 kg of cracked corn per ewe. On September 6, 1979, two sterilized 
teaser rams painted with red dyed grease anterior to . their sheath were 
released with the trial I ewes. These teaser rams were greased once 
daily when the ewes received their flushing treatment. A daily record 
was kept on all ewes that ~ere marked by teaser rams. The marks were 
recorded in one of the following categories: (1) . poor, represented a 
mark that was probably inadequate for conception, (2) fair, indicated 
the. middle of the categories and (3) good, represented a well greased 
area on the tail head of the ewe. On d~y 1 (September 13, 1979) of the 
trial, the teaser rams were removed from the flock and replaced with 
five intact rams. These rams were greased daily in the same manner as 
described for the teaser rams. The intact rams were allowed to mate 
with the trial I ewes for 4 days prior to treatment injections. On 
day 5 (September 17, 1979), trial I ewes which had not mated to the 
intact rams during the preceding 4-day period received a 15-mg intra-
muscular injection of prostaglandin F2a
1 
(PGF) or saline, depending upon 
their designated treatment. All ewes assigned to PGF treatment were 
removed from the flock on day 9 (September 21, 1979). After a 6-day 
separation from the rams, the PGF-treated ewes were returned to the 
trial I flock ·on day 15 (September 27, 1979) and remained there until 
the conclusion of this trial on day 36 (October 18, 1979). Control 
ewes were with the intact rams continuously for the total 3S-day 
1 Lutalyse supplied courtesy of The Upjohn Company, Kalamazoo, 
Michigan. 
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breeding period. On September 27, 1979, flushing of the trial I ewes 
was discontinued. The ewes in trial II were treated identically to 
those in trial I with the exception that ·all procedures were implemented 
14 calendar days after the trial I ewes. The experimental procedure for 
trial I and II ewes is shown in figure 1. Upon completion of their 
synchronization trial, the ewes were combined into one flock and managed 
as a single group through lambing. Lamb weights and type of birth were 
recorded for all trial I and II ewes which lambed. The trial I and II 
experiments were analyzed as a 2 x 2 factorial using chi square 
procedures on percentage data and least squares procedures for 
continuously distributed parameters (Steel and Terrie, 1960) • . The main 
effects included in the analysis were prostaglandin F2a vs saline and 
replication. 
Trial III 
Sixty-two crossbred ewes were paint branded as previously described. 
The trial III ewes were placed with two teaser rams on August 28, 1979. 
The teaser rams were greased daily at flushing time. An identical 
procedure was used for recording heat dates as described for trials I 
and II. On day 1 (September 13, 1979), 12 ewes were randomly chosen 
from the ewes with known estrous dates and assigned to group 1. The 
group 1 ewes were placed with a grease painted intact ram a~ this time. 
On day 5 (September 17, 1979), all group 1 ewes that failed to mate to 
the intact ram were injected intramuscularly with 15 mg PGF and a 
surgical laparotomy was performed to mark 'the corpus luteum (CL). The 
rams were removed on day 9 (September 21, 1979). A second laparotomy 
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Figure 1. Experimental procedure for trials I and II. 
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was performed on day 13 (September 25, 1979) to determine if the 
previously marked CL had regressed and/or a subsequent ovulation had 
occurred. Two days later, the rams were returned to 'the ewes. A third 
laparotomy was performed on day 29 (October 11, . 1979) to determine if 
the group 1 ewes had conceived. On day 36 (October 18, 1979), the rams 
I 
were removed from group 1. · The remaining 50 ewes were assigned to 
groups 2, 3 and 4 which contained 15, 18 and 17 ewes, respectively. 
Each group underwent the ident~cal experimental procedure as described 
for· group 1 except groups 2, 3 and 4 un~erwent this procedure 7, 14 and 
21 days later, respectively, after grou~ 1~ The experimental procedure · 
for trial III is shown in figure 2. Upon completion of their synchro-
nization trial, the ewes were returned to the flock containing the trial 
I and II ·ewes and managed as a single flock through lambing. Lamb birth 
weights and type of birth were recorded for all trial III ewes which 
lambed. One ewe in the trial III group died following surgery. The 
cause of death was diagnosed as a result of peritonitis. This was 
probably caused by faulty suturing. Data from this ewe were removed 
from the analysis. Trial III replications were pooled and compared 
to trial II controls and separately compared to trial II treated ewes. 
The trial III experiment was analyzed as a 2 x 2 factorial using chi 
square procedures on percentage data and least squares procedures for 
continuously distributed parameters (Steel and Torrie, 1960). The 
main effects included in the analysis were prostaglandin F2a and 
replication. Analysis of variance for parameters measured are shown 
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in appendix t abies. The appendix tables are numbered to correspond 
with the tables in the Results and.Discussion s ection. 
Laparotomy Pr ocedure 
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The technique involved the .use of a laparotomy restraining device 
(LRD) as described by Hulet and Foote (1968). The LRD was constructed 
to assume either a loading and unloading position or an operating . 
position. In the loading and unloading position, the sheep were placed 
ventral s ide up on the LRD and their legs strapped i nto curved metal 
hooks at eit her end to prevent kicking. Next, the LRD was raised into 
the oper~ting position, placing the ewe's weight on her back, shoulders 
and hind legs , allowing the viscera to settle forward and leaving the 
reproductive tract relative ly isolated in the well- f astened animal. 
In the operating position, the surgi cal site was sheared with 
electrical sheep shears, scrubbed, disinfected, covered with a cloth 
surgical drape and injected with a local anesthetic. A t otal 'of 5 ml 
of 5% hexylcaine hydrochloride was administered in multi pl e inj ections 
as a local anesthetic around the incision site. 
The sur geon made a mid-lateral incision just anterior to the udder, 
large enough to permit three fingers to enter the _peritoneal cavity. 
The incision was made with the combined use of a scapel and blunt 
dissection to minimize bleeding. Once into the peritoneal cavity, the 
surgeon grasped the reproductive tract and caref ul l y manipulated it 
until the ovaries could be visualized. With the ovaries visible, the 
corpus luteum was located and marked ·by inserting t he carbon covered 
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tip of a dissecting pin into the body of the corpus luteum. Upon 
completion of the reproductive tra~t observation, it was gently returned 
to its internal position. An antibiotic p~wder was placed in the wound 
to prevent infection. The peritoneal cavity was · closed using a 
continuous stitch with surgical s~ture (catgut ) in 90% isopropyl alcohol .· 
The external layer was sutured with individual s titches using synthetic 
surgical suture "Vetafil Bengen" (medium .3 tmn) . whi ch gives no tissue 
reaction. Each ewe was injected with 10 ml of antibiotic as a further 
preventative measure against infection • . A fast-drying astrigent 
antiseptic · wound dressing was sprayed ot· the wound after closure. 
Post- operative recovery was extremely rapid. The ewes were 
retained in a holding pen overnight and observed for post-operative 
complicati ons such as hemorrhage. Before being returned to the ram, 
the ewes received a second injection of 5 ml antibiotic. An identical 
procedure was performed for both the second and third laparotomies. 
The purpose of the second laparotomy was to observe if the previously 
marked corpus luteum had regressed and if a new corpus luteum was 
present. The third laparotomy was performed to diagnose pregnancy. 
Observations were recorded at each laparotomy. There .was some scar 
tissue encountered during the second and third operations. This 
minimal scar tissue was removed to allow faster healing and t o 
facilitate suturing. 
19 
RESULTS AND DISCUSSION 
Trials I and II 
Breeding Results. The breeding results for trial I ewes are shown 
in table 1. A greater (P<.OS) number of ewes lambed in the control· 
group than the treated group. Of control ewes exposed to the ram, 
95.5% lambed as compared to art 80.9% lambing for the PGF-treated ewes. 
This agreed with work done by Hackett et al. (1979) who reported an 
81% _lambing rate for ewes which received two 15 mg injections of PGF 
11 days apart. The treated ewes in this study were removed from the 
rams for .a 6-day period betweeri days 9 and 15 of the study. The removal 
of the ewes may have resulted in the lower lambing percentage for the 
treated ewes. 
Ewes with last breeding mark 140 to 150 days prior to their lambing 
date were considered to have lambed to last recorded breeding date. All 
ewes which lambed according to a breeding mark prior to last recorded 
breeding date were considered to have mated after conception. There was 
_no difference (P>.OS) between treatment for number of ewes that mated 
after conception or number of ewes that lambed to last recorded breeding 
date. The data revealed that 42.9% and 50.0% of trial I ewes lambed to 
last recorded breeding date for control and treated groups, respectively. 
Ewes which mated to rams prior to injection of saline i or control 
group or PGF for treated group were eliminated from the results of 
breeding within a specified time period of cycles 1 and 2, since the 
time of injection served as hour _zero. The number of ewes that responded 
to treatmen.t within specified time intervals during the first cycle are 
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TABLE 1. BREEDING RESULTS FOR TRIALS I AND II 
Number of Trial I Trial II a Control ewes Treated · Control· Treated 
Exposed 44 47 49 51 
Lambed 42 (95.5)b 38 (80. 9) c 47 (95. 9) 46 (90.2) 
Mated after 5 (11.4) 8 (17.0) 20 (40. 8) b 11 (21.6)c 
conception 
Lambed to last 18 (42. 9) 19 (5~. 0) 21 (44.7)b 30 (65.2)c 
recorded 
breeding 
c;Iate 
a 
b 
Numbers in parentheses signify percentage values. 
,c Means with different superscripts in same row and within trial 
differ significantly (P<.OS). 
shown in table 2. There was a slightly higher number of PGF-treated 
ewes that mated at time periods of 48, 72, 96 and 192 hours post-
injection, but there was no difference (P>.OS) when compared to saline-
treated controls. Within 96 hours post-injection, 23.7% of the control 
ewes and 33.3% of the PGF-treated ewes had mated. Within 192 hours 
after treatment injection, 36.8% of control ewes and 33.3% of the 
treated ewes mated. The percentage of ewes mating was lower than that 
theoretically expected for normally cycling ewes for an 8-day period. 
The lower percentage of ewes that bred may be due to the early fall 
beginning of the study. This early breeding period may not have 
allowed the ewes ample time to respond with a visible estrus. _ Glimp 
~ al. (1968) suggested quiet ovulation frequently occurs before the 
beginning of the first visible estrous period in the no~al · breeding 
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TABLE 2. TREATMENT EFFECT ON BREEDING WITHIN SPECIFIED TIME 
PERIODS AFTER INJECTION--FIRST CYCLE - TRIALS I .AJ.'JD II 
Trial I Trial II 
Number o f a Control Treated ewes Control Treated 
Receiving injection 38 45 38 45 
Responded •th • b Wl ln 
24 hours 4 (10.5) 1 ( 2. 2) 3 (7.9) 0 (O) d 
48 hours 4 (10.5) 9 (20.0) 6 (15. 8) c 22 (48.9)d 
72 hours 5 (13. 2) 12 (26. 7) 7 (18.4)c 29 (64.4)d 
96 hours 9 (23. 7) 15 (33. 3) 9 (23.7)c 31 (68.9) 
192 hours 14 (36.8) 15 . (33. 3) 21 (55. 3) 31 (68.9) 
:Only ew~s _ that received injection on day 4 were evaluated. 
~umbers in parentheses signify percentage value. 
c, Means with different superscripts in same row and within trial 
differ s i gnificantly (P<.Ol). 
season. A graph showing the percentage of ewes t hat mated during the 
first cycle is shown in figure 3. 
The s econd cycle was considered to start 17 days post-injection. 
There is variation in estrous cycle length of indivi dual ewes. However, 
the mean cycle length is considered to be 17 days. The number of e~1es 
that mated within specified time intervals during the second cycle are 
shown in table 3. A larger (P<oOl) number of PGF-treated ewes bred as 
compared to controls during each time period from 24 hours through 96 
hours post- i njection. Within 96 hours following s ali ne or PGF 
injection, 2. 6% and 28.9% of the ewes mated for controls and PGF-
treated ewes, r espectively.. Slightly more PGF-treated ewes responded 
to the ram within 192 hours after injection of treatment. This 
difference was not found to be significant, 18.4% of the control ewes 
and 35.6% of the PGF-treated ewes responded. These resui ts would 
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TABLE 3. TREATMENT EFFECT ON BREEDING WITHIN SPECIFIED TIME 
PERIODS AFTER INJECTION--SECOND CYCLE - TRIALS I AND II 
Trial I 'Trial II a Number of ewes Control Treated Control Treated 
. Receiving injection 38 45 38 45 
Responded withinb d 
24 hours 0 (O)c 12 1 ( 2.6) 0 (0) (26. 7) d 
48 hours 0 (O)c - 13 (28. 9) d 1 ( 2.6) 2 ( 4.4) 
(O)c 72 hours 0 13 (28. 9)d 1 ( 2.6) 2 ( 4.4) 
96 hours 1 ( 2.6)c 13 (28.9 ) 5 (13.2) , 4 ( 8.9) 
192 hours 7 (18.4) 16 (35. 6) 11 (28.9) 10 (22.2) 
: Only ewes that received an injection on day 4 were evaluated. 
~umbers in parentheses signify per~~ntage value. 
c, Means with different superscripts in same row and within trial 
differ significantly (P<.01). 
indicate that the PGF-treated ewes were synchronized to mating in the 
second cycle. Fewer treated ewes mated in the fir s t cycle than 
theoret ically expected. ·During the second cycle , more (P<. 01) treated 
ewes mated than control ewes. This trend may have been caused by the 
early time of season when the trial was started. The maj or i ty of the 
treated ewes that mated during the second cycle did so within 24 hours, 
which would indicate the possibility of their first estrus being a 
quiet heat . The lower number of ewes than expected that mated during 
the first cycle may have resu+ted from missed detection of breeding 
marks or ewes not cycling at that time. A graph showing percentage of 
ewes that mated during the second cycle is shown in figure 4. 
The breeding results for trial II ewes are shown in table 1. More 
control ewes l ambed than PGF-treated ewes .(95.9% ~ 90.2%, respectively). 
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This dif ference was not significant . (P>.05). The PGF-treated ewes were· 
removed f rom the rams for a 6-day period as described in trial I and 
this may have resulted in the difference. The number of control ewes 
that mated after conception (40.8%) differed (P<.05) when compared to 
21.6% for treated ewes. Only data . from ewes that l ambed were analyzed 
to determine the percentage of ewes that lambed to l ast recorded 
breeding date. No difference (P>.OS) . was found between tre atments in 
trial I. However, more treated than control ewes lambe d to last 
recorded breeding date. In trial II, more (P<.OS) treated than control 
ewes conc(:ved to the last breeding date. The treated ewes had 65.2% 
and the controls 44.7% conception to last mating. 
All ewes which mated prior to injection of saline f or the control 
group or PGF for the treated group were eliminated from the breeding 
data wi thin a specified time period of first and second cycles. The 
number of ewes that responded to treatment within specif i ed time 
intervals of the first cycle are shown in table 2. More (P< . Ol) treated 
than control ewes mated within specified intervals of 48, 72 and 96 
hours post-treatment injection. Within the 24-hour time interval, 7.9% 
of the controls had mated and 0% of the treated ewes mated. An extremel y 
large b 48 9% of the treated ewes mated within the 48-hour num er, . o, 
interval as compared to 15.8% of the control ewes. These results 
would indicate that PGF was quite effective in synchronizing estrus. 
With such a large number of ewes mating in a single day, there may be 
a definite pr~blem of lack of ram power. This large ratio of ewes i n 
heat per ram may have resulted in lower conception rates £or the t rea t ed 
ewes. At the 96-hour interval, 68.9% and 23.7% of the ewes had mated 
in the treated and control groups, respectively. Eight days post~ 
injection r evealed 68. 9% of the treated and 55 . 3% of the control ewes. 
had mated. However, this difference was not significant. Hackett 
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et al. (1979) reported that 85% of -the PGF-treated .ewes showed estrus 
within 6 days of treatment. These ewes had received two 15 mg injections 
of PGF 11 days apart. 
Seventeen days post-injection the second cycle was considered to 
start. The number of ewes which mated within specified time intervals 
during the second cycle are shown in ta.ole 3. There was no difference 
(P>.OS) observed for number of control and treated ewes which mated at 
24, 48, 72 and 92 hours or within 192 hours post-injection . After 
8 days, 28 .9% of the controls and 22.2% of the treated ewes had mated 
during the second cycle. The percentage of ewes that mated during the 
second cycle are shown graphically in figure 4. 
Lambing Results. Least squares means for lambing rates of trials 
I and II are shown in table 4. Of the ewes exposed, the lambing rate 
for the controls was 1.74, which was higher (P<.01) than that of the 
treated ewes (1.35). The results of this study agree with the lambing 
rates for control ewes of other synchronization work. Deweese ~ al. 
(1970) found the lambing rate for controls to be 1.74. When the lambing 
rate of the PGF- t reated ewes was compared to that for ewes receiving 
vaginal sponges treated with medroxyprogesterone acetate (MAP), the 
PGF-treated ewes had lower lambing rates • . Deweese ~ ~1. (1970) 
reported that ewes treated with vaginal sponges containing 60 mg MAP 
TABLE 4 . LEAST SQUARES MEANS FOR 
LAMBING RATE - TRIALS I AND II 
Lambing 
12er 
Items Exposed 
Treatment 
Treated a 
Controls 
1. 35b 
1. 74 
Trial 
I 1.53 
II 1.55 
Trial x treatment 
I x treated 1. 34 
I x controls 1 • 73 
II X treated 1.35 
II X controls 1.75 
rate 
ewe 
Lambing 
a 
1.58b 
1.82 
1.73 
1.66 
1.66 
1.81 
1.50 
1.83 
a,b Means with different superscripts in the 
same column and within main effect differ 
significantly (P<.01). 
had a lambing rate of 1.57. Baker et al. (1964) fed 60 mg MAP for 
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14 days and reported the lambing rate for all ewes in the control group 
to be 1. 27 and 1.19 for the treated group. No di fference (P>. OS) was 
found in lambing rate per ewe exposed when trial I data were compared 
to trial II results. When comparisons were made between trials and 
treatments, no significant ~nteractions were found. The results were 
very consistent for treated and control ewes i n both trials. 
Lambing rates per ewe that lambed were 1 .58 for treated ewes and 
1.82 for control ewes. The number of lambs born per ewe that lambed 
was higher (P<.Ol) for the control group. These data would indicate 
that there was a suppression in the number of lambs per ewe for the 
PGF-treated group as compared to the control group . It appeared that 
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suppression in number of lambs per ~we lambing may have been greater 
during the first cycle than during the second cycle post-injection for 
the treated group. Further study of this suppression is needed to 
explain these results. There was no difference (P>.OS) in lambing rate 
per ewe that lambed between trials -I and II. Slightly more lambs per 
ewe were born in trial I than in trial II. However, more ewes conceived 
in trial II than in trial I. A larger .Percentage of the PGF-treated 
·ewes in trial I were bred during t 'he second cycle. The opposite was 
true for trial II ewes. There was also ·a larger percentage of trial II 
ewes that mated after conception as compared to trial I. The signifi-
cance of this remains unanswered. No significant interactions were 
found when comparisons were made between trials and treatments for 
lambing rate per ewe that lambed. 
Trial I and II least squares means for lamb birth weights are 
shown in table 5. The average total lamb birth weight for th~ control 
was higher (P<.Ol), 8.9 kg per ewe as compared to 7.8 kg per ewe for 
the treated group. This difference was due to the larger number of 
lambs born per ewe in the controls. No ~·fference (P>.OS) was found 
when comparing trials. However, average total lamb birth weight from 
trial I ewes was slightly heavier than that for trial II ewes. When 
trial and treatment comparisons were made, no significant interactions 
were found. The greatest variation in average total lamb birth weight 
occurred between the treated groups in trials I and II. The average 
total lamb birth weight for the trial I tr.eated ewes was 8.1 kg _per ewe 
TABLE 5 • LEAST SQUARES MEANS FOR LAMB 
BIRTH WEIGHT - TRIALS I AND II 
Total Avg 
lamb lamb 
weight weight 
Items (kg) (kg) 
Treatment 
Treated a 7.8b 5.2 
Controls 8.9 5.1 
Trial 
I 8.6 5.2 
II 8.1 5.1 
Trial x treatment 
I x treated 8.1 5.2 
I x controls 9.1 5.2 
II X treated 7.5 5.2 
II x controls 8.7 5.1 
a,b Means with different superscrip t s i n the 
same column and within main effect differ 
significantly (P<.01). 
as compared to 9.1 kg per ewe for the control group . This difference 
was mainly a result of number of lambs born per ewe. 
No differences (P>.05) were found for the com~~risons made using 
average lamb birth weight. The results of these comparisons are shown 
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in table 5. When treatment comparisons were made, no difference (P> . OS) 
was found for average lamb birth weight. The average lamb bir t h we i ght 
for trial I was slightly larger than that for tria l II . When compari-
sons were made between trials and treatment,- no s i gnificant inter-
actions were found. 
Lamb Survival. Lamb survival was evaluated at birth, 24 and 72 
hours for all ewes in trials I and II. The results for lamb survival 
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are shown in table 6. Trial I controls had 100% lambs born alive at 
birth and trial I treated ewes had 96.8% l ambs born alive. Although 
slightly more lambs were born alive for control than treated ewes, no 
difference (P>.05) was . found. Twenty-four hours after birth more (P<.05) 
lambs were alive for control ewes ~han treated ewes. The percentages of 
lambs alive at 24 hours were 98.7% and 90 .5% for controls and treated 
groups, respectively. Results showed. a slightly larger number of 
lambs were alive at 72 hours for the control than the treated group in 
trial I, but this difference was not significant (P> . OS) . No differ-
ence (P>.OS) was found in number of laffi~s alive f or various time 
intervals of trial II ewes. A slightly larger number of lambs at birth, 
24- and 72-hour intervals were alive for the treated group than the 
control group in trial II. At the 72-hour interval, 86.1% and 89.9% 
of lambs were alive for trial II control and t reated groups, respec-
tively . Lamb survival did not appear to be a f f ected by the injection 
of 15 mg of PGF at breeding time. 
Trial III 
Breeding Results. All replications of trial III were pooled for 
analysis. These pooled replications were compared separately to trial 
II contr ols as well as trial II treated ewes. The results of t hese 
comparisons are shown in table 7. Results showed that more (P<.01) 
trial II control ewes lambed than ewes in tria l III. The percentages of 
ewes exposed that lambed were 95.9%, 90.2% and 41. 0% for trial II 
controls , trial II treated and trial III treated ewes, respectively. 
A greater (P<.01) percentage of trial II treated ewes than trial III 
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TABLE 6. LAMB SURVIVAL AT BIRTH, 24 HOURS AND 
72 HOURS - TRIALS I AND II 
Number of Trial I Trial II 
lambs born Controls Treated Controls Treated 
Total 76 63 86 69 
Alive a 
Birth 76 (100) b 61 (96.8) 78 (90. 7) 66 (95.7) 
24 hours 75 ( 98.7) 57 (90.5)c 76 (88.4) 66 (95.7) 
72 hours 73 ( 96.1) 57 (90.5) 74 (86 .1) 62 (89. 9) 
a b ~umbers in parentheses signify percentage values. 
' Means with different superscripts in the same row and within 
trial differ significantly (P<.05). 
TABLE 7. 
Number of ewesa 
Exposed to rams 
BREEDING RESULTS - TRIAL II VS TRIAL III 
Trial III 
Treated 
61 
~ Numbers in parentheses signify percentage value. 
,c Means with different superscripts in the same row differ 
siggificantly (P<.01). 
,e Means with different superscripts in the same row differ 
significantly (P<.05). 
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treated ewes lambed. The trial II ~ontrols had more (P<.05) ewes that 
mated after conception than the trial I II treated group. There was no 
difference (P>.05) in the number of trial II treated ewes and the 
number of trial III treated ewes that mated after .conception. More 
(P<.05) trial II treated ewes than -trial I II treated ewes lambed to 
last r ecorded breeding date. These differences were 65.2% and 36.0% 
for trial II treated ewes and trial III t r eated ewes, respectively. 
Data for all ewes which mated during the 4-day period prior to 
treatment inj_ection were eliminated from the following analysis. The 
remaining data for each group were anal)zed to determine treatment 
effect on breeding within a specified time period during first and 
second cycles. Breeding within specified time intervals for the first 
cycle are shown in table 8. No difference (P>. OS) was found between 
the comparisons of trial II controls vs trial III treated ewes and 
trial I I treated ~ trial III ewes within a 24-hour interval. At the 
48-, 72-, 96- and 192-hour intervals, more (P<. Ol) trial I I treated 
ewes responded to the rams than trial III treat ed ewes. Within 96 hours 
post-treatment, 68.9% of the trial II treated ewes and 20.7% of trial 
' III treated ewes had mated . For time periods of 48, 72 and 96 hours , 
there w~s no difference (P>.05) between trial II controls and trial III · 
treated ewes. The time period within 192 hours post-treatment showed 
55.3% of trial II controls and 32.8% of trial I II treated ewes mated 
(P<.OS) . The stress of surgical laparotomies may have played a rol e 
in lower mating. There was no difference (P~ . 05) in number of ewes 
TABLE 8. TREATMENT EFFECT ON BREEPING WITHIN SPECIFIED TIME PERIODS 
AFTER INJECTION--FIRST CYCLE - TRIALS II AND III 
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a Number of ewes Controls 
Trial II 
Treated 
Trial III 
Treated 
Receiving injection 38 
Responded withinb 
24 hours 3 
48 hours 6 
72 hours 7 
96 hours 9 
192 hours 21 
45 
( 7.9) 0 
(15. 8) 22 
(18.4) 29 
(23.7) 31 
(55.3)e 31 
(0) 
(48. 9) c 
(64.4)c 
(68.9)c 
(68.9)c 
58 
3 ( 5.2)d 
11 (19.0)d 
11 (19.0)d 
12 (20.7)df 
19" (32. 8) 
a Only ewes that received treatment injection on day 4 were 
ev~uated . 
~umbers in parentheses signify percentage value: 
c, Means with different superscripts in the s ame row differ 
si~ificantly (P<.01). 
e, Means with different superscripts in the same row differ 
significantly (P< . OS) . 
that bred in the 96-hour period post-treatment between trial II 
controls and trial III treated ewes. 
Treatment effect on breeding within specified time periods during 
the second cycle is shown in table 9. There was no difference P> .OS) 
between comparisons in percentage of ewes that mated to rams during the 
8-day period. Within 96 hours post-treatment, 13. 8% of trial III 
treated ewes, 13.2% of trial II controls and 8.9% of trial II treated 
ewes had mated . After an 8-day period, slightly more trial II ontrols 
had mated. These percentages were 28.9%, 22.2% and 20.7% for trial II 
controls, trial II treated and trial III treated ewes, respectively . 
Lambing Results. Least squares means. for lambing rate of ewes 
in trials II and III are shown in table 10. Trial I I control ewes had 
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TABLE 9. TREATMENT EFFECT ON BREEDING WITHIN SPECIFIED TIME PERIODS 
AFTER INJECTION--SECOND CYCLE - TRIALS II AND III 
Number of a Controls ewes 
Receiving injection 38 
R d. . h. b espon 1ng w1t 1n 
24 hours 1. ( 2.6) 
48 hours 1 ( 2.6) 
72 hours 1 (2.6) 
.96 hours 5 (13.2) 
192 hours 11 (28.9) 
Trial II· 
Treated 
45 
0 (O) 
2 ( 4.4) 
2 ( 4.4) 
4 ( 8.9) 
10 (22 . 2) 
Trial III 
Treated 
58 
1 ( 1. 7) 
1 ( 1. 7) 
4 ( 6.9) 
8 (13.8) 
12 (20. 7) 
a Only ewe.s that received treatment injection on day 4 wer·e 
evasua ted. . 
. Numbe.:.:s in parentheses signify percentage values. 
TABLE 10. LEAST SQUARES !1EANS FOR 
LAMBING RATE -_TRIALS II AND I II 
Lambi ng rate 
per ewe 
Items Exposed Lambing 
Trial II control ewes 1.75a 1.82
8 
Trial II treated ewes 1.35
8 1.50 
Trial III ewes .52b 
1.28b 
a, b Means with different superscripts in the same 
column differ significantly (P<.01). 
35 
more (P<.Ol) lambs born per ewe expqsed than the trial III treated 
ewes. The lambing rate for the trial II treated ewes was also greater 
(P<.Ol) than for the trial III treated ewes. The lambing rates were 
1.75, 1.35 and .52 for trial II controls, trial II treated and trial 
III treated ewes, respectively. Of the ewes lambing, the trial II 
controls had more (P<.01) lambs than trial III treated ewes. There was 
no difference (P>.OS) in lambing rate .per ewe that lambed between trial 
II treated and trial III treated ewes. Slightly more (1.50 vs 1.28) 
lambs were born per ewe that lambed in the trial II treated group than 
the trial III treated group. The diffe~ences in lambing rate for 
trial II ewes compared to trial III treated ewes were probably the 
result of the three surgical laparotomies performed on the trial III 
ewes. The handling and manipulation of the reproductive tract could 
have caused higher embryonic losses which resulted in a lower lambing 
rate. 
Means of lamb birth weight for trials II and III are shown i n 
table 11 • . Control ewes in trial II had larger (P<.Ol) average total 
lamb birth weight than trial III treated ewes. Also, average total 
lamb birth weight for trial II treated ~wes was different (P<.Ol) than 
that for trial III treated ewes. The differences found between these 
comparisons were the result of the number of lambs born per ewe that 
lambed. When comparisons were made between .groups for average lamb 
birth weight, no difference (P>.OS) was found. Thus, there was no 
difference in the lamb birth weight but rather in the number of lambs 
born. 
TABLE 11. LEAST SQUARES MEANS OF LAMB BIRTH 
WEIGHT - TRIALS II AND III 
Lamb birth 
weight (kg) 
Items Total Avg 
Trial II control ewes 8.7a 5.1 
Trial II treated ewes 7.5a 5.2 
Trial III treated ewes 6.1b 4.9 
a,b Means with different superscripts in the 
same column differ significantly (P<.01). 
Lamb Survival. Lamb survival for crials II and III is shown in 
table 12. These results show there was no difference (P>.OS) ~n the 
number of lambs alive at birth, 24 hours and 72 hours. At birth, 
slightly more lambs were alive in the trial III treated group (100%) 
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than the treated trial II group (95.7%) or the trial II controls (90.7%). 
Lamb survival did not appear to be affected by PGF treatment qr surgical 
laparotomies. 
Ewes were randomly assigned to surgery groups according to previous 
estrous marks from the teaser rams. The estrous marks allowed for a 
determination of day of cycle when injected. Results in table 13 show 
the effect of day of cycle on return to estrus. Due to the requirement · 
of a preinjection estrous mark, more ewes were in days 5 through 8 and 
9 through 13 of estrous cycle when injected -than early or late in 
cycle. Within 48 hours after PGF injection, a slightly higher percentage 
of ewes returned to estrus from the 5- thr.ough 8-day group than other 
groups. A smaller percentage of the 9- through 13-day group returned 
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TABLE 12. LAMB SURVIVA~ AT BIRTH, 24 HOURS AND 
72 HOURS- TRIALS . II AND III 
Number Trial II Trial III 
lambs born Con trois Treated Treated 
Total "86 69 32 
Alive a 
Birth 78 (90 •. 7) 66 (95. 7) 32 (100) 
24 hours 76 (88. 4 ). 66 (95. 7) 30 (93. 8) 
72 hours 74 (86.1) 62 (89.9) 27 (84.4) 
a Numbers in parentheses signify percentage values. 
TABLE 13. EFFECT OF DAY OF CYCLE ON OCCURRENCE 
OF ESTRUS - TRIAL III 
No. of Number of ewes that 
Day of cycle resEonded within 
a 
ewes 
when injected injected. 48 hours 96 hours 192 hours 
1 through 4 4 1 (25. 0) 1 (25.0) 1 (25.0) 
5 through 8 18 5 (27.8) 5 (27. 8) 6 (33. 3) 
9 through 13 26 5 (19.2) 5 (19.2) 11 (42. 3) 
14 through 17 8 2 (25. 0) 3 (37.5) 3 (37.5) 
a Numbers in parentheses signify percentage valuesG 
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to estrus than other groups. Twenty-five percent of the ewes which were 
injected the fi·rst 4 or las.t 4 days :of estrous cycle returned to estrus 
within 48 hours. Within 96 hours after PGF injection, there was only 
one group which had an increased percentage of ewes returning to estrus 
when compared to the 48-hour observations. This was the group that was 
in t he last 4 days of their est!ous cycle. Within 192 hours post-treatment 
slightly more ewes returned to estrus. ~n the 5- through 8-day group and 
considerably more in the 9- through 13-day group than observed at 96 
hours post-t~eatment. These data would . indicate that ewes injected 
days 1 through 4 of estrous cycle did nL~ r eturn to estrus as quickly as 
ewes injected later in the estrous cycle. Although the percentage values 
did not show a large difference in the number of ewes which returned to 
estrus, there was some difference apparent. 
Evaluation of the status of the corpus luteum (CL) is shown in 
tabl e 14. The first laparotomy was performed on only ewes which did 
not mate during the 4-day period prior to PGF i nj ection . Of the ewes 
receiving first laparotomy, 96.6% had a CL present and 3.4% were found 
to be l a cking a CL. The presence of the CL was an indication that the 
ewe was cycling. At second laparotomy, 94.8% of the ewes that received 
the first laparotomy had underwent CL regress i on and 86.9% had formed 
a new CL. The CL regression at second laparotomy would indicate that 
the PGF treatment was effective in causing regression iri the cycling 
ewe • The formation of the new CL indicated that the ewe ovulated 
. during the 8-day period between first and _second laparotomy. The third 
/ 
laparotomy was performed to diagnose the number of ewes that were 
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TABLE 14. STATUS OF CORPUS LUTEUM (CL) - TRIAL III 
Number of ewes Positive a ·Negative a 
With CL present at 
f irst laparotomyb 
56 (96.6) 2 ( 3.4) 
With CL that regressed b 55 (94 .8) 3 ( 5.2) 
at second laparotomy 
With new CL present at 53 (86.9) 8 (13.1) 
second laparotomy 
Diagnosed pregnant at 49 (80 . 3) 12 (19.7) 
third laparotomy 
a 
b Numbers in parentheses signify percentage value. 
Only ewes that received treatment inj ection on day 4. 
pregnant at 28 days after exposur e to r ams. The data indicated that 
80.3% of the ewes exposed in trial III were diagnosed pregnant by 
visual observation of the reproductive tract at the third laparotomy. 
The percentage of ewes pregnant at third laparotomy was large~ than the 
percentage of ewes that lambed (41.0%). This difference could have been 
caused by the stress the ewes underwent during surg i cal laparotomies. 
There was some adhesion of the omentum to the body wall which made it 
difficult to locate the uterus. This was usually because the omentum 
was held r ather securely in a posterior position by adhesion to the body 
. . 
wall. The adhesion could easily be removed with one or two fingers 
used in a shearing action along the site of ·the old incision. An 
effort was made to avoid cutting any blood vessels of significant size. 
When this occurred, they were pinched off .at the time of closure. 
Occasionally, some hemorrhaging went unnoticed and produced a large 
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clot between the skin and body wal~ at t he incision site. Although no · 
deaths occurred from this, clotting · results in slower healing and 
inconvenience at the subsequent laparotomy . These factors may have 
attributed to embryonic losses and decreased lambing results. 
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SUMMARY 
The primary objective of this experiment was to evaluate the 
effectiveness of prostaglandin F2a (PGF) to synchronize estrus in sheep 
during the normal breeding season~ The ewes were divided into three 
trials, trials I and II were used to evaluate synchronization and 
lambing results. The third trial was conducted to make visual observa-
tions of the effe·:t of PGF treatm~nt on these ·reproductive processes. 
One hundred ninety-four crossbred ewes were .randomly allotted to 
control and treatment groups for trial s I and II . Trial I ewes were 
placed with rams for . a period ~f 4 days. Ewes which did not mate dur~ng 
the 4-day period received a 15 mg intramuscular injection of PGF or 
saline, depending upon their designated treatment. The PGF-treated 
ewes were separated from the rams on day 9 t hrough day 15 to allow an 
interval in lambing period. Rams remained with trial I ewes from day 15 
until day 36. Trial II ewes underwent the s ame sequence of events as 
trial I ewes, but the events were initiated 2 weeks later. 
Breeding results indicated that a greater (P<.05) number of control 
ewes than treated ewes lambed. This difference may have been due to 
the removal of the treated ewes from the rams for the 6-day period. 
Results showed 95.5% and 95.9% lambing percentages for trial I and II 
control ewes, respectively, as compared to 80 . 9% and 90.2% lambing 
percentages for trial I and II treated ewes, respectively. 
The PGF treatment was quite effective in synchronizing estrus 
between 48 and 96 hours after injection. At 96 hours post-injection, 
23 7% f both trials I and II controls had mated as compared to 33.3% • o or 
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and · 68.9% for trial I and II treat~d ewes, respectively. More ewes 
in t rial II responded to treatment than i n trial I. This difference 
probably was caused by the later breeding season of the trial II ewes. 
Lambing rate of ewes which lambed r evealed that treated ewes had 
a suppressed (P<.01) lambing rate, - 1.58 as compared to control ewes 
with 1.82. Lack of sufficient !am power may have contributed to this 
difference, due to the large number of ewes which mated over a short 
period of time. The larger number of lambs born to control ewes that 
lambed. resulted in a heavier average total lamb birth weight than for 
the treated ewes. Average lamb birth ~~ights were not found to differ 
between treated and control groups. 
Trial III replications were pooled and compared separately to data 
from trial II controls as well as from trial I I treated ewes. The 
percentages of ewes exposed that lambed were 95.9%, 90.2% and 41.0% for 
trial II controls, trial II treated and trial III treated ewes, respec-
tively. Fewer trial III treated ewes mated during the fi r s t cycle post-
injection than trial II control and treated ewes . More lambs were born 
per ewe that lambed in trial II controls and t reated groups than in 
trial III treated groups. The suppressions reported for trial III 
treated ewes may have resulted from stress encountered due to the series 
of surgical laparotomies which were performed on these ewes. 
Trial III ewes were evaluated to dete~ine the effect of day of the 
cycle when injected on the time to return to es trus. These data 
indicated that ewes injected on days 1 through 4 of the estrous cycle 
did not return to estrus as quickly as ewes injected later in the 
estrous cycle. Trial III ewes unde~went surgical laparotomies to 
determine the status of the corpus luteum · (CL). At first laparotomy 
performed on the day of PGF injection, 96.6% of the ewes had a CL 
present. At second laparotomy, 94.8% of t he ewes that received the 
first laparotomy had undergone CL regress i on and 86.9% had formed a 
new CL. The CL regression at second laparotomy would indicate that 
the PGF treatment was effective in causing regression in the cycling 
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ewe. The formation of the new CL ' indicated that the ewe ovulated during 
the · 8-day period between first and seco~d l aparotomy. A third laparotomy 
was performed 28 days after exposure to rams and revealed 80.3% of the 
trial II I ewes were pregnant at that time. The number of ewes diagnosed 
pregnant at third laparotomy was considerably larger than the number 
of ewes that lambed. This difference was probably a result of the 
stress the ewes underwent during surgery. 
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APPENDIX . 
TABLE 1. CHI SQUARE ANALYSIS FOR BREEDING 
RESULTS - TRIALS I AND II 
No. of ewes that: 
Lambed of those exposed 
Mated after conception 
Lambed to last recorded 
breeding date 
Trial I 
4.561* 
.594 
.. 409 
x2 value 
Trial II 
1.257 
4.328* 
3.959* 
* P_<.05, x2 value = 3.84 for 1. degree of freedom. 
** P<.01, x2 value = 6.63 for 1 degree of freedom. 
TABLE 2. CHI SQUARE ANALYSIS FOR BREEDING 
WITHIN SPECIFIED TIME PERIODS OF 
FIRST CYCLE - TRIALS I AND II 
No. x2 value 
responded 
within: Trial I Trial II 
24 hours .. 017 2.278 
48 hours • 621 11.499** 
72 hours .056 23.741** 
96 hours .002 26.017** 
192 hours 1.426 14.802** 
* P<.05, x2 value = 3.84 for 1 degree of 
freedom. 
** P<.01, x2 value = 6.63 for. 1 degree of 
freedom. 
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TABLE 3. CHI SQUARE ANALYSI S FOR BREEDING 
WITHIN SPECIFIED .TIME PERIODS OF 
SECOND CYCLE - TRIALS I AND II 
· No. 
responded 
with:Ln: 
24 hours 
· 48 hours 
72 hours 
96 hours 
192 hours 
x2 value 
Trial I Trial II 
11.846** 1.199 . 
13.017** .194 
13.017** . 194 
10. 129** .388 
3.019 .493 
* P<.05, x2 value= 3.84 for 1 degree of 
freedom. 
** P<.01, x2 value = 6.63 fo r 1 degree of 
freedom. 
TABLE 4a. LEAST SQUARES ANALYSIS OF VARIANCE FOR NUMBER OF 
LAMBS BORN PER EWE EXPOSED - TRIALS I AND II 
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~=so=u=r=c=e=~~f~======================~=============================== 
variation 
Treatment (T) 
Trial (R) 
T x R 
Error 
Total 
** P<.Ol . 
df 
1 
1 
1 
187 
190 
ss MS F 
7.409 • 7.409 13.59** 
.019 .019 .04 
.002 .002 .01 
101.988 
109.455 
TABLE 4b. LEAST SQUARES ANALYSIS OF VARIANCE FOR NUMBER OF 
LAMBS BORN PER EWE THAT LAMBED - TRIALS I AND II 
Source of 
variation 
Treatment (T) 
Trial (R) 
T X R 
Error 
Total 
** P<. 01 . 
df 
1 
1 
1 
169 
172 
ss MS F 
2.488 2.488 7.11** 
.203 .203 .58 
.304 . 304 .97 
59.167 .350 
62.369 
TABLE Sa. LEAST SQUARES ANALY~IS OF VARIANCE FOR TOTAL BIRTH 
WEIGHT OF LAMBS BORN PER EWE - TRIALS I AND II 
Source of 
variation df ss MS 
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F 
Treatment (T) 
Trial (R) 
T x R 
1 
1 
1 
262.394 
45.762 
'5. 713 
262.394 
45.762 
s·. 713 
11.86** 
2.07 
.26 
Error 168 3715.923 22.118 
Total 171 .. 4038. 681-J 
** P<. 01 • 
... 
TABLE Sb. . LEAST SQUARES ANALYSIS OF VARIANCE FOR AVERAGE BIRTH 
WEIGHT OF LAMBS BORN PER Etffi - TRIALS I AND II 
Source of 
variation df ss MS 
Treatment (T) 1 1.410 1.410 
Trial (R) 
T x R 
Error 
Total 
1 .196 .196 
1 • 948 .948 
168 846.851 5.040 
171 849.599 
TABLE 6. CHI SQUARE ANALYSIS FOR LAMB 
SURVIVAL AT BIRTH, 24 HOURS AND 
Number 
lambs 
alive: 
Birth 
24 hours 
72 hours 
72 HOURS - TRIALS I AND II 
Trial I 
2.448 
4.853 
1.769 
x2 value 
Trial II 
1. 425 . 
2.641 
.516 
* P<.05, x2 value = 3.84 for 1 degree of 
freedom. ** P<.01, x2 value = 6.63 for 1 degree of 
freedom. 
F 
.28 
.04 
.19 
TABLE 7. CHI SQUARE ANALYSIS FOR BREEDING 
RESULTS - TRIALS II AND III 
Number ewes that: 
Lambed of those exposed 
Mated after conception 
Lambed. to last recorded 
breeding date 
x2 value 
Trial II 
(controls) 
vs trial II 
(treated) 
36.266** 
4.923* 
.506 
Trial II 
(treated) 
vs trial III 
(treated) 
28.989** 
.001 
5.S85* 
* P.<. OS, x2 value = 3. 84 for 1 degree of freedom. 
** P<.Ol, x2 value= 6.63 for 1 degree of freedom. 
TABLE 8. CHI SQUARE .ANALYSIS FOR BREEDING 
WITHIN SPECIFIED TIME PERIODS OF FIRST 
CYCLE - TRIALS II AND III 
x2 value 
Trial II Trial II 
Number (control) (treated) 
responded vs trial III vs trial III 
within: {treated} (treated) 
24 hours .290 2.397 
48 hours .159 10.420** 
72 hours .004 22.065** 
96 hours .121 24.207** 
192 hours 4.784 13.243** 
* P<.05, x2 value = 3.84 for 1 degree of 
freedom. ** P<.Ol, x2 value = 6.63 for 1 degree of 
freedom. 
so 
TABLE 9. CHI SQUARE ANALYSIS FOR BREEDING WITHIN SPECIFIED 
TIME PERIODS OF SECOND CYCLE - TRIALS II AND III 
Number 
responded 
within: 
24 hours 
48 hours 
72 hours 
96 hours 
192 hours 
Trial II 
(controls) 
vs trial III 
-(treated) 
.093 
.093 
.846 
.008 
.859 
x2 value 
Trial II 
(treated) 
vs trial III 
-(treated) 
.783 
.663 
.278 
.592 
.035 
* P<.05, x2 valu~- 3.84 for 1 degree of freedom. 
** P<.Ol, x2 value= 6.63 for 1 degree of freedom. 
TABLE lOa. LEAST SQUARES ANALYSIS OF VARIANCE FOR NUMBER OF 
L}JMBS BO?~ PER E~~ EXPOSED - TRIAL II (CONTROLS) 
VS TRIAL III (TREATED) 
Source of 
variation df ss MS F 
Treatment 1 41.143 41.143 78.96** 
Error 108 56.274 .521 
Total 109 97.418 
** P<.Ol. 
TABLE lOb. LEAST SQUARES ANALYSIS OF VARIANCE FOR NUMBER OF 
LAMBS BORN PER EWE EXPOSED - TRIAL II (TREATED) 
VS TRIAL III (TREATED) 
S·..>urce of 
variation df ss MS F 
Treatment 1 19.059 19.059 39.66** 
Error 110 52.860 .480 
Total 111 71.919 
** P<.01. 
51 
. TABLE 10c. LEAST SQUARES ANAL'~SIS OF VARIANCE FOR NUMBER OF 
LAMBS BORN PER EWE THAT LAMBED - TRIAL II (CONTROLS) 
VS TRIAL III · (TREATED) 
Source of 
var·iation df ss MS 
52 
F 
Treatment 1 4.932 4.932 13 .• 45** 
Error 70 25.678 .366 
Total 71 30.611 
'** P<. 01. 
TABLE 10d. LEAST SQUARES ANALYSIS ·OF VARIANCE FOR NUMBER OF 
LAMBS BORN PER ·EWE THAT LAMBED - TRIAL II (TREATED) 
VS TRIAL III (ThEATED) 
Source of 
variation df ss MS F 
Treatment· 1 .783 .783 2.92* 
Error 69 18.540 • .268 
Total 70 19.323 
* P<.05. 
· TABLE 11a. LEAST SQUARES ANALYSIS OF VARIANCE FOR TOTAL BIRTH 
WEIGHT OF LAMBS BORN PER EWE - TRIAL II (CONTROLS) 
VS TRIAL III (TREATED) 
Source of 
variation df ss MS F 
Treatment 1 525.113 525.113 25.49** 
Error 68 1400.679 20.598 
Total 69 1925.793 
** P<.Ol. 
TABLE 11b. LEAST SQUARES ANALY~IS OF VARIANCE FOR TOTAL BIRTH 
WEIGHT OF LAMBS BORN PER EWE - TRIAL II (TREATED) 
VS TRIAL III · (TREATED) 
Source of 
variation df ss . MS 
53 
F 
Treatment 1 135.831 135.831 7.47** 
Error 66 1200.694 18.192 
Total 67 ·1336. 526 
** P<.01. 
TABLE 11c • . LEAST SQUARES ANALYSIS OF VARIANCE FOR AVERAGE BIRTH 
WEIGHT OF LAMBS BORN PER EWE - TRIAL II (CONTROLS) 
VS TRIAL III (Th.EATED) 
Source of 
variation df ss MS 
Treatment 1 1.723 1.723 
Error 68 381.825 5.615 
Total 69 383.548 
TABLE 11d. LEAST SQUARES ANALYSIS OF VARIANCE FOR AVERAGE BIRTH 
WEIGHT OF LAMBS BORN PER EWE - TRIAL II (TREATED) . 
VS TRIAL III (TREATED) 
Source of 
variation df ss MS 
Treatment 1 6.725 6.725 
Error 66 321.232 4.867 
Total 67 327.958 
F 
.31 
F 
1.38 
TABLE 12. CHI SQUARE ANALYSIS FOR LAMB 
SURVIVAL AT BIRTH, 24 HOURS AND 
72 HOURS - TRIALS II AND III 
x2 value 
Trial II ·Trial II 
Number (controls) (treated) 
lambs vs trial III vs . trial III 
alive : (treated) . (treated) 
Birth 3.193 1.434 
24 hours .78.3 .168 
72 hours .053' .627 
* P<.OS, x2 value = 3.84 for 1 degree of 
freedom. 
** P<.Ol, X 2 value = 6.63 for 1 degree of 
freedom. 
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